Abstract Earthquake recurrence is studied from the temporal variation in slip 11 through numerical simulations based on the normalized form of equation of motion of 12 a one-body spring-slider model with thermal-pressurized slip-weakening friction and 13 viscosity. The main parameters are the normalized characteristic displacement, Uc, of 14 the friction law and the normalized damping coefficient (to represent viscosity), η. 
As mentioned previously, numerous studies have been made for exploring the 124 frictional effect on earthquake recurrence. But, the study concerning the viscous effect 125 on earthquake recurrence is rare. In the followings, we will investigate the effects of 126 slip-weakening friction due to thermal-pressurization and viscosity on earthquake 127 recurrence based on the one-body spring-slider model. 
=-K(u-uo)-F(u,v)-Φ(v).
(1) 142
143
When Kvpt≥F o , F changes from static frictional force to dynamic one and thus makes 144 the slider move. 145
The frictional force F(u,v) is controlled by several factors (see Wang, 2016; and 146 cited references therein). An effect combined from temperature and fluids in a fault 147 zone can result in thermal pressurization (abbreviated as TP below) which would yield 148 Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-2017- 459 Manuscript under review for journal Nat. Hazards Earth Syst. Sci. and 0.9 m, which are taken from Wang (2016) , is displayed in Fig. 3 Wang (2016) proposed that the latter is more suitable than the former 186 for seismological problems and thus the Kelvin-Voigt model, whose constitution law 187 is σ(t)=Eε(t)+υdε(t)/dt, is taken here and displayed in Fig. 2 . The viscous stress is υv.
188
In order to investigate the viscous effect in a dynamical system, Wang (2016) 189 defined the damping coefficient, η, based on the phenomenon that an oscillating body 190 damps in viscous fluids. According to Stokes' law, η=6πRυ for a sphere of radius R in 191 a viscous fluid of υ (see Kittel et al., 1968 The slope values at the two fixed points decrease when either Uc or η increases. This 290 suggests that the fixed point is not an attractor for small Uc and low η, and can be an 291 attractor for large Uc and high η. Clearly, the final slip is shorter for Uc=0.9 than for This is similar to that obtained from the left-handed-side panels. There are two fixed 311 points for each case: one at larger V and larger U and the other at V=0 and U=0. The 312 slope values of the fixed point at larger V and larger U are higher than 1 and decreases 313 with increasing η. This means that larger η is easier to generate chaos than small η.
314
However, the reducing rate of slop value decreases with increasing Uc. The slope 315 values of the fixed point at V=0 and U=0 are higher than 1 and only decrease with 316 increasing η. This suggests that the fixed points at V=0 and U=0 can be an attractor.
317
This behavior becomes weaker when Uc increases. 318
The previous study demonstrates that when Uc and η are constants during the rocks, yet not in dry rocks. Clearly, the time variation in µf can affects the earthquake 344 recurrences. However, a lack of long-term observations of µf during a seismic cycle 345 makes the studies of its effect on earthquake recurrence be impossible. 346
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